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1. CETIrEs "

The centipeis circuit has been adajled for use on the electron stich
in such & manner thet the amplitide and phase of e groving wveave along
the deam-circult {atearection length can bo mpesured. The resultls of Wils
stedy vill be of utaoet value 1a optimiaing he masy paramters affectiing
he deam-circuil izterection. Currest reeults of Lvecry ant esperimsat
are precsented.
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9. ACQUITIC WAVE DEVICES

The cdjective of this nev project is to investigate the properties
of sicroveve scoustic vave transduccrs in order 0 improve their cem-
version efficiency and bandvidth; the status of this vork is descrided.
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INTRADUCT 10N

This (s Quarterly Status Report No. 11, for the period of 1 May
through 31 July 1964. Thie report descrides projects active in the
third year of thie comirect.

At the present L.m@ there are five projects, as followe:

i. Centipede W7

2. Extended-interactian Klysirans
). Transverss-vave Ot ulles

A, wean-plasme Jtudles

. Acoustic Wave levices.
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joriatl s Dieleciric-llines TV have teen campleted. No vork has deep
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SUMMARY AND ANALYSIS OF THE WORK

1. CENTIPEDE TWT
(D. X. Winslow,® T. Reeder)

A. INTRODUCTION

The otjective of this project is to study the electron beam - slow
veve circult interaction in a high-pover traveling-wave tube. The centi-
pede slov vave circult, a coupled cavity structure, is vsed in this study.
In particular, the eentipede has been chosen because it has proven to be
one of the moet satisfactory slow veve structures for a high-pover TWT.
The mpthod of investigation will be to mrasure the amplitude and phase of
the flelds in each @entipede cavity while the centipede {s mounted on the
electron stick and i deing operated as a TWI. Measurements over ¢ par-
ticular region are possible, such as s @ sever and in the output section
of the tude. The resuits of this study will be of utmost value in
optimizing the many parameters affecting the beam-circuit {nteraction.

. DIsCuESION

The fl0lds inside each cent!pede cavity are sampled by a small, movable
loop prode whick s coupled to the flelds by small slots located between
the feet of adjacent centipede loops, as shown in Pig. 1. The prode can
be moved Over the entire lergth of the centipede structure, and {t can be
precisely positioned over a particular cavity slot. The size of the slots
vas edlusted %0 provide adout one-tenth of a milliwvatt of probe output
vhen coe Rilowatt le applied at the centipede input coupler. The amplitude

ﬂ»
Project supervisor.
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FIG. l--Cross-sectionsl view of the centipede structure
shoving field probe and coupling slot location.
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define

X e 20 log, ! 4B/section . (28)

The approzismte equations yleld good accuracy for X < 2.5 dB/section

The adove equations have been used to calculate circuit loss for
several valurs 0f D . The coastan®s have dbeen chosen to match the
Andasectal and loop dand dispersion of the centipede structure vhich has
teer studied cxperimecia. /. There constants are

.'. o 3.200 Ge

rb e &, 861 Ge

x e 0.3%66

The fregquency cutaf?s of the fundamental passband are

¢ ®
L 2.1310 Ge

g e 13.200 ic
u

Plgure ) adows ke results of e loes calculations for De O , 0.02%
and 0.0°0. It has deen possidle to show that {f D e 0.00T7 , the
caleulated lces of the eguivalent clrcult {s in good agreemernt with the
exjerismetally ssasured lose of the cerntipede. Pigure & compares this
caloulation with the experimenial data.

Pork lo continuing on & small-signal theory for the céntipede which
isciufles e effect of %o circult vaves and two beam vaves. Circuit loss
io included in WRis heory !n the manner cescrided in this report. Thus
-7, & compuler pragres has teen vritlen %o calculate the propagat‘on

Astants of the four vaves proluced by the beam-circuit coupling. Another
srogran 18 belng devised o calculate amplitude and phase in each centipede
cavity. A complete repost on both the experimental and the thecretical
work af Wile prolect 1s deling vritten and vill bde avallable later.

L
® 2% o



2. EXTENDED-INTERACTION KLYSTRONS
(M. Chodorcw,* B. Kulke)

A. INTRODUCTION

The primary purpose of this project is to investigate the maximm
gain-bandwidth product and conversion efficiency wvhich can be achieved
in an extended-interaction klystron, with cavities consisting of rescnated
sections of a slow-wave structure. The current phase of this work is the
evaluation, by means of the electrom stick, of a three-cavity L-band tube.
In this device, broadband modulation of the electron beam iz simulated with
inpul and intermediate cavities containing tunable resonated sections of
a ring-bar structure. The length of the output cavity can be changed, in
half-vavelength increments, from one to five resonant half-wavelengths of
its component ring-bar structure, and the loading can be adjusted by chang-
ing the termina’ conditions on the couplers attached to both ends of the
output resonator.

The tube is better suited for beam-testing on tlie electron stick than
the earlier S-band model, because ths L-band device has higher interaction'
impedance on the beam axis and can operate at lower beam voltages, thus
facilitating the suppression of parasitic ocscillations on the electron
stick. DBeam tests of the L-band tudbe are in progress.

B. BSTABILITY CONSIDERATIONS

In Quarterly Report No. 9 (M. L. Report No. 1143), a nev msthod vas
descridbed by which one would suppress parasitic ocscillations on the electron
stick by covering the eniire stick wvith a thin sheet of directionmally re-
sistive mylar. This approach has been gquite satisfactory in that no stick

oscillations were observed up to 30 XV, the highest beam voltage of interest.

Tests at higher beam voltages will not be done until after completion of
the main experiment, since, in case of breakdown, the resistive film is
liable to destruction due to arcing from the glass tube. During trial

'_
Project supervicor.
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similar to that in Fig. 1, including the rf eQuipment, is also operational.
This is the first report on this project and no definitive results have yet
been obtained. Subsequent reports will give more detailed results of

analysic and experiment.
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